This paper describes detection of some potyvirus infecting vegetable crops in Ukraine. Collected samples were screened for the presence of Zucchini yellow mosaic virus and Watermelon mosaic virus-2. Obtained isolates of Zucchini yellow mosaic virus were clustered with isolates from Slovenia, Hungary, Czech Republic, Austria and France within subgroup AI. According to the topology of Neighbor-Joining tree based on sequences of NIb-CP genome region obtained WMV-2 isolates showed that belong to group G1. Viruses infecting cucurbits in Ukraine presented by phylogenetic groups widespread in Europe.
Introduction. Watermelon mosaic virus 2 (WMV-2) and Zucchini yellow mosaic virus (ZYMV) belongs to Potyvirus genus, Potyviridae family [1] . In experimental conditions, Watermelon mosaic virus 2 infects more than 170 plant species from 26 families. However, cucurbitaceous plants (Cucurbitaceae family) are the major natural hosts for viruses, which were found in both field and greenhouse conditions. ZYMV infects 15 plant species from 7 different families. An occurrence of ZYMV was reported from more than 50 countries. It causes yield losses ranging from 25 to 50 % depending on the pathogenicity of the virus strain [2] .
Vegetable crops are widely cultivated in Ukrainian fields. Through characterization of viral population possible migration patterns of ZYMV and WMV-2 dissemination from other countries to Ukraine as well as from Ukraine to other countries may be determined.
Therefore, current study was aimed at detection and characterization of viruses infecting vegetable crops in Ukraine.
Materials and methods. Vegetable plants collected from different regions of Ukraine with virus-like symptoms were the objects of this study. Plant sample collection based on the visual symptoms is considered to be the simplest and most common method. For this study, we С using PC-6 centrifuge [3] . Such homogenate was used for ELI-SA. Optical density values were registered using ELISA reader Termo Labsystems Opsis MR (USA) with Dynex Revelation Quicklink software at the wavelength of 405/630 nm [4] . Total RNA was extracted from plant samples using RNeasy Plant Mini kit (Qiagen, UK). RT-PCR was accomplished using specific primers to NIb-CP region of WMV-2 and ZYMV (expected product size -800 bp, 600 bp respectively) [5] . This genome region is variable among different subgroups, and used for determination of group attribution of ZYMV and WMV-2 [2, 6, 7] .
Then obtained amplicons were purified and sequenced using Applied Biosystems 3730x1 DNA Analyzer with Big Dye terminators, version 3.1 (Applied Biosystems, USA). Phylogenetic analysis was conducted using NeighborJoining method in MEGA 6.
Results and discussion. Symptomatic plant samples were collected in different regions of Ukraine. Collected samples were screened for the presence of Zucchini yellow mosaic virus (ZYMV) and Watermelon mosaic virus-2 (WMV-2). Detection of viral antigens was carried out by DAS-ELISA using commercial test systems.
ZYMV caused yellow mosaics, leaf blade deformation, knobs and malformations of fruits (Fig.1) . The symptoms of WMV-2 included dark green mosaic, vein banding and dark mottle on leafs, deformation of fruits and stunting (Fig.2). A B For deeper understanding epidemiology of viruses under study further we conducted the phylogenetic analysis of obtained isolates and previously reported strains from NCBI.
We have sequenced partial Nuclear Inclusion protein (NIb)-CP sequences of ZYMV (825bp), WMV-2 (605bp) isolates found in Ukraine. This genome region is variable among different subgroups, and used for determination of group attribution of ZYMV and WMV-2.
In 2000, new strains of WMV2 referred as 'emerging' (EM) strains were detected in South-eastern France. EM strains are generally more severe and phylogenetically distinct from those previously reported in this country and referred as 'classic' (CL) strains [6] .
WMV-2 isolates were also obtained from various plants in different regions: WMV-2G, WMV-21 (extracted from Сucurbita pepo L. in Poltava region), WMV-4K (extracted from Cucumis sativus L. in AR of Crimea, WMV-3ch and WMV-4ch (extracted from Сucurbita pepo L. in Cherkasy region), WMV-63 (extracted from Сucurbita pepo L. in Kyiv region). The homology ranged from 94 to 99%.
The topology of Neighbor-Joining tree based on sequences of NIb-CP genome region showed that Ukrainian isolates of WMV-2 belong to group G1 (Fig. 3) .
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Figure 3. Phylogenetic tree of WMV-2 isolates constructed using Neighbor-Joining method
Group G1 consists of non-recombinant isolates reported from different countries [6, 7] .
According to the topology of phylogenetic tree built using the Nib/CP genome region, the ZYMV isolates form three distinct groups: subgroup A is the most numerous group, which consists of members of different geographic origin subgroup B includes five isolates from Reunion and neighboring islands, subgroup C consists of several Chinese, Polish and Australian isolates [2] .
The identification of infected plants in 5 of 9 inspected agroecosystems suggests quite a high prevalence of the ZYMV infection in Ukraine.
For ZYMV we obtained following Nib-CP sequences of Ukrainian isolates: ZYMV-10G, ZYMV 5/13 (extracted from Сucurbita pepo L. in Poltava region), ZYMV-10P (extracted from Cucumis melo in Vinnytsia region), ZYMV-38/14 (extracted from pumpkin (Сucurbita pepo L) in Cherkasy region),) і ZYMV-В (extracted from Cucumis melo in Cherkasy region).
Ukrainian isolates were characterized with high homology (98-100%).
Obtained isolates were clustered with isolates from Slovenia, Hungary, Czech Republic, Austria and France within subgroup AI (Fig. 4) . According to the literature data [2] ., subgroup AI includes the most frequently detected strains from different geographic origin.
Conclusions.
Watermelon mosaic virus and Zucchini yellow mosaic virus were detected in plant samples from different regions. Detected isolates belonged to the most frequent phylogenetic groups, which are common for other European countries: WMV-G1 and ZYMV-A. To summarize, viruses infecting cucurbits in Ukraine presented by phylogenetic groups widespread in Europe. 
